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Dynamic and Thermal Effects 


The conventional formula for a shrink-fit assembly* using the same materials for outer 
and inner parts [21] is 

2P[Rl Rj 

(Rl - Rf)E 

Eliminating the contact pressure term P, between the foregoing equations yields 



For the case of a notch of depth a the classical expression of fracture mechanics given by 
Eq. (14.1) becomes [255] 

K 1C = 1.12<7(7ra) 1/2 


from which 


I< ic 

2(a) 1 / 2 

Making a — 5t, and solving for A results in a design equation representing the fracture 
mechanics criterion for our case 


Ac = 


Pic Pi 


E{a) 1 / 2 [1 + (Ri/Ro) 2 } 

Substituting the appropriate numerical values gives 
70 X 0.8 


C 30,000(0.04) 1 / 2 [1 + (0.8/2) 2 ] 

From the hoop stress criterion 

*__ 2 Pi St _ 

“ E[1 + (R\/Ro) 2 ] 

which on substitution yields 

2 X 0.8 X 210 


= 0.008 in. (0.2 mm) 


A = 


30,000[1 + (0.8/2) 2 ] 


= 0.0097 in. (0.25 mm) 


In this instance, then, the fracture mechanics prediction is conservative by about 21%. 
It should be pointed out, however, that the degree of conservatism may depend on the 
relative magnitudes of the three major parameters for this shrink-fit assembly as follows. 

Ac = Pic 
A 2(a) 1 / 2 5 t 

It may be of interest to note that the shrinkage allowance A can also be approximated 
using Design Problem 36.3 together with Figs. 35.8 and 36.12. ♦ 


For additional formulas applicable to shrink-fit design, see Chapter 35. 



